Introduction
Periodic paralysis is a rare complication of thyrotoxicosis in British patients there being less than 5 cases reported (Petch, 1964; Dyde, 1965; Papouchado, 1980 ). The present patient was studied in an attempt to examine the role of insulin in the precipitation of an attack and the possible intracellular influx of potassium associated with paralysis.
Case report
A 30-year-old male night security officer developed repeated attacks of weakness in the legs, being unable to move out of a chair following his rounds, and a weight loss of 25 kg which led to his dismissal from work. Attacks (2-3/week) were frequently preceded by stiffness in the thigh muscles, the severest during the 10-month course also involved his feet, arms and neck muscles, confining him to bed for 36 hr although he had no difficulty with respiration, speech, eating, bladder or bowel function. A clinical diagnosis of exophthalmic Graves' disease was confirmed by elevated serum thyroxine 425 nmol/l (normal 75-140 nmol/l) and triiodothyronine 12-2 nmol/l (normal 0-92-4 nmol/l). Propranolol 160 mg/day for one week did not influence the attacks; however, a dosage increase to 480 mg/day led to a reduction in the severity and frequency of attacks. To determine the degree of protection by propranolol following an overnight fast and basal samples, the patient commenced a high calorie carbohydrate diet (meals 1200 cal and 400 cal every hour). Venous samples were drawn via an indwelling cannula for measurement of plasma glucose (glucose oxidase method), insulin (radioimmunoassay method), potassium and total blood potassium by flame photometry. Total blood cell potassium (TBCK) (normal 110-180 mmol/l) was calculated from the total blood potassium after correction for packed cell volume (Lawson et al., 1976) . Before the 5.30 p.m. meal the patient developed paralysis of the thigh muscles, but was able to move his feet. Knee and ankle reflexes were brisker than previously and there was no loss of sensation.
When euthyroid 3 weeks later, following a partial thyroidectomy and off propranolol, an identical diet including evening meal failed to produce an attack. In the thyrotoxic state, plasma glucose and insulins were higher throughout and, although plasma potassium was similar, TBCK was lower except for the marked rise associated with the attack (Fig. 1) . No further attacks have occurred.
Discussion
Periodic paralysis occurs in approximately 2% of Chinese and Japanese thyrotoxic patients, usually with Graves' disease (McFadzean and Yeung, 1967) . Its rarity among British patients and the 20: 1 male to female ratio has led to speculation concerning the role of genetic predisposition, dietary habits and sex hormones (Ramsay, 1974) . As in the case described, attacks usually occur in the evening following a large meal or strenuous exercise and are less common during cold weather. Electrocardiographic abnormalities are also common during attacks (McFadzean and Yeung, 1967) . It is usually possible to demonstrate hypokalaemia during a spontaneous or induced (high carbohydrate intake, insulin or fludrohydrocortisone) attack, however, in the latter, the fall in plasma potassium may be small (less than 1 mmol/l) and within the normal range. It is now generally accepted (Ramsay, 1974) that the condition is quite distinct from familial periodic paralysis. There is rarely a family history and the condition occurs in older patients only in association with thyrotoxicosis, although the histological appearance of muscle with vacuolization of sarcomeres and the clinical findings during an attack 0032-5473/81/0400-0238 $02.00 ©) 1981 The Fellowship of Postgraduate Medicine Case reports 239 are common to both. It has been suggested (Shishiba et al., 1972 ) that an excessive increase in insulin in response to glucose, changes cell membrane permeability to potassium, and that propranolol may decrease this insulin response. However, in this ( Fig. 1 ) and other cases peak insulin levels occurred well before an attack and Yeung and Tse (1974) found that propranolol did not appear to reduce insulin secretion. Studies on intracellular muscle potassium during paralysis have unexpectedly shown normal or reduced levels (Shishiba et al., 1966) 
